Neurotrophins and their role in the cochlea.
Spiral ganglion cell (SGC) degeneration following hair cell loss can be prevented by administration of exogenous neurotrophic factors. Many of these neurotrophic factors, in particular the neurotrophins brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT-3), have been described to be involved in the development of the rodent cochlea. While expression of most of the neurotrophins has decreased to below detectable levels during adulthood (only NT-3 remains highly expressed), their respective receptors remain present in SGCs. Indeed much less is known about the function of neurotrophins in the mature cochlea. Such knowledge is crucial in the search for tools to improve SGC survival following cochlear implantation. In this review, we will critically regard the current experimental findings of neurotrophic treatment of the SGCs in the perspective of fundamental cellular mechanisms underlying neurotrophin signaling. We conclude that, in order to fully apprehend the effects of neurotrophic treatment of degenerating SGCs and in order to consider clinical application of neurotrophins, future research should focus (a) on characterizing the expression pattern of neurotrophins in the cochlea after deafening, (b) on more detailed characterization of functional and morphological changes of SGCs associated with both deafening and neurotrophic treatment and (c) on the possible self-supporting state of SGCs after cessation of short-term neurotrophic treatment.